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Abstract- 
A small scale desalination of saline water by distillation using 
solar energy is a clean, economical and technically competitive 
solution for small scale production of fresh/distilled water in 
remote areas where there is a lack of availability of fresh water 
is present. The primary relevance of the experiment is mainly 
dependent on the availability of sunshine and readily available 
brackish water resources, In this work i present the 
experimental evaluation of a new and economical concept of 
solar desalination. And the experiment is consisting of a 
multiple tray solar desalination equipment comprising of 3 layer 
of desalination. 
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I. Introduction 
In the modern world people uses advanced methods for the 
desalination of saline water, unlike the other intensive 
processes like reverse osmosis etc, this solar desalination 
equipment is simple at the minimum of cost and portable and 
also requires minimum maintenance to keep it in operation. 
This equipment is consisting of a new design of tray 
distillation comprising of three layers of aluminium plates 
inclined with drip cooling is applied on to the top of the 
plates to enhance condensation process, and it is entirely 
works on a solar collector. On a large scale it not 
economically competitive because of the energy consumption 
,so this equipment is suitable for small scale desalination . 
For maximum output, the distiallation equipment is should be 
operated at maximum evaporator temperature while 
maintaining the lowest possible tray surface temperature. For 
the last couple of years, the experimental approach was used 
for continuous improvement of the design features of solar 
multiple tray distillation equipment for the sake of 
maximizing output at the lowest possible cost. The 
equipment could be useful for small scale desalination  
of brackish water and/production of high quality distilled 
water at a competitive cost especially for remote and arid 
areas in the Sahara desert. In previous works , the potentials 
and limitations of the tray distillation process were explored. 
The investigations showed that temperature was the critical 
variable with the highest impact on equipment output. 
Temperature here is meant to represent the temperature of the 
stock water in the evaporator of the equipment and that of the 
condensation surface of the trays. As a general and perhaps 
intuitive rule to achieve maximum output, the distillation 
apparatus should be operated at the highest possible 
evaporator temperature while maintaining the lowest possible 
tray surface temperature. Over the last decade, the world 
witnessed a sharp increase in large scale sea water 
desalination facilities spread all over coastal areas to feed 
ever expanding cities with continuously, or maybe 
exponentially increasing demands for fresh water. Many of 
these types of facilities necessitate large capital investments 
and costly maintenance programs to  
keep them running effectively. 
II. LITERATURE REVIEW 
 
A small solar desalination plant for the production of 
drinking water in remote arid areas of southern Algeria by 
Bachir Bouchekima (2003). Solar stilts are used to produce 
fresh water from sea and brackish water by directly utilising 
sunshine. Construction and operation principle of solar stills 
are simple. A black-painted basin contains brackish or 
seawater. This is enclosed in a completely air-tight area 
formed by a transparent cover. Incident solar irradiance 
passes through the transparent cover and is absorbed by the 
water and mainly by the black basin surface. Consequently, 
water contained in the basin is heated up and evaporates in 
the saturated conditions inside the still. Water vapours rise 
until they come in contact with the cooler inner surface of the 
cover. There they condense in pure water, run down along the 
cover surface and water gutters due to gravity and is collected 
in vessels nearby. 
 
Evaluation of a solar distillation system is presented in this 
paper, which involves a multieffect solar still, the capillary 
film distiller (DIFICAP), with heat recovery thermal storage, 
heated by a flat plate solar collector. The operation of the 
system has been investigated through a series of tests, 
showing the benefits of the system concerning water 
productivity and exploitation of solar energy. Theoretical 
analyses of the heat and mass transfer mechanisms inside this 
solar distiller have been developed. Experimental 
investigations on the distillation performance have been 
carried out. A conventional solar still produces 5-6 1 of fresh 
water per square meter per day of collector surface. With heat 
recovery in the capillary film distiller we can reach up to 20 
l/m’/d.  
On the characteristics of multistage evacuated solar 
distillation by M.I. Ahmed, M. Hrairi, A.F. Ismail (2007) 
,they proposed a new multistage evacuated solar distillation 
system that was designed to increase the productivity and 
improve the efficiency of the simple solar still. The solar still 
works by virtue of the higher evaporation rate under vacuum 
conditions. The preliminary results showed a significant 
improvement of the overall productivity. Indeed, the total 
productivity of the solar still is affected very much by 
changing the internal pressure. The productivity decreased as 
the pressure increased due to the lower evaporation rates at 
the higher pressure values. The influence of the characteristic 
height variation on the still’s estimated productivity was 
found to be very strong. As the height increases the 
productivity decreases significantly.  
 
Today the proposed system consists of three stages stacked 
on the top of each other, and are carefully insulated from the 
outside environment using rock wood and Al foil layers to 
prevent any losses to the ambient environment. The three 
stages are mounted on top of each other and a good sealing is 
maintained between the stages to prevent any vapour leakage 
through the contact surfaces. A thick insulation is also used 
to reduce heat losses of the solar still to the ambient. A solar 
collector is used to supply heat to the system through the 
lower stage, which is maintained at a pressure lower than 
atmospheric, by means of a heat exchanger. A solar operated 
vacuum pump is used to evacuate the non-condensable gases 
from the stages.  An economic cost analysis has been 
performed to estimate the unit cost of the distilled water 
produced by the solar still. This cost analysis, based on the 
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procedure described in , aims to shed some light on the 
potential of utilizing the developed solar still for the 
production of drinking water in remote areas in Malaysia. A 
desalination plant of production rate of 3785.4 l (1000 
gallons) per day is considered for the cost estimation 
analysis. The cost of land for construction of the solar water 
distillation system is estimated at US $3000 per 1000 m2. 
The collector cost is taken to be $100/m2. 
 
III. Description of APPARATUS 
 
The solar desalination equipment is made of two components, 
the distillation enclosure and the solar heating system. The 
distillation unit is thermally insulated and designed with the 
capability to hold 6 levels of trays plus the ceiling of the box 
capable to collect condensate. The inside dimensions of the 
distillation unit are 89 cm in height, 55 cm in depth and 34 
cm in width. The dimensions of the evaporator trough are 50 
cm by 30 cm with a depth of 13 cm. The unit operates at 
ambient pressure. 
 
 
FIGURE 1: SCHEMATIC DIAGRAM OF THE 
DISTILLATION UNIT 
 
Level 1 trays of the distillation apparatus are positioned at a 
height 9 cm above the water bath level and tilted with respect 
to the horizontal. Level 1 consists of 5 trays, 100 mm wide, 
evenly spaced at approximately 11 mm , The outside edges of 
trays rest against the inside walls of the distillation box. 
 
 
 
 
FIGURE 2:CONFIGURATION OF LEVEL1 TRAYS 
 
Level 2 consists of 4 trays. Their dimensions and specific 
positioning are schematized in Fig 3. Similarly, the outside 
edges of trays touch the inside walls of the distillation unit. 
Furthermore, the width of the 2 outer trays are 157 mm, while 
the other 2 – the inner trays, are 100 mm. Spacing between 
the trays is 11 mm. 
 
 
FIGURE3: CONFIGURATION OF LEVEL2 TRAYS 
 
The configuration of the level 3 tray is similar to that of level 
1.for economical approach the 3 layer desalination equipment 
is fair enough.  
 
IV. RESULTS AND DISCUSSION  
A .SOLAR HEATED MODEL 
 
Analysis of the data showed that the output of distilled water 
increases exponentially with increasing temperature of the 
evaporator as shown in Figure 10 below. In this propsed 
model of solar desalination used only 3 layers of aluminium 
plates at an optimum angle of 14 degree. The first and third 
layers having the same dimension . The experiment was 
conducted for four days in the month of may 2016 at 
Coimbatore. In the first two days experiment was to evaluate 
the variation of evaporator temperature with the production 
of distilled water for the whole day .in the third day the aim 
was to determine the effect of cooling water on the trays by 
fixing the evaporator temperature at a definite value, and in 
the last day I investigated the distilled water amount at 
constant tray surface temperature at increasing value of 
evaporator temperature. 
 
FIGURE4: EFFECT OF EVAPORATOR TEMPERATURE 
ON OUTPUT FOR DAY 1 
In the case of the stacked multiple basin distillation, the 
operation consists of heating the stock water in the evaporator 
to produce water vapour. Condensation at the bottom of the 
first level basin releases latent heat of vaporization and 
causes heating of the stock water contained therein. Likewise, 
upon heating of the stock water in the first level basin, 
vapours are produced which in turn condense at the bottom of 
the second level and so on. 
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FIGURE5:EFFECT OF EVAPORATIVE TEMPERATURE 
ON OUTPUT FOR DAY2 
From the consecutive days of experiment results shows the 
perfect variation of the production of distilled water with 
the evaporative temperature and it is exponential variation. 
The solar multiple tray desalination apparatus is one 
possible technically and economically viable solution for 
small scale solar desalination for remote areas where 
brackish water is readily available and plentiful. The 
results of the performance trials were consistent with 
previous results that showed that evaporator temperature is 
a critical process variable that drives equipment output. 
 
B.EFFECTS OF COOLING WATER FLOW RATE ON 
YIELD 
 
The results of this evaluation are shown in the table given 
below . Typical data are shown to illustrate two cases of 
the experiment. In the figure 6 the the graph with the 
evaporator temperature fixed at 80 degree shows the exact 
relation of the cooling water with the production of 
distilled water. Similarly the fig 7 shows the graph with 
evaporator temperature kept constant at 70 degree. 
 
FIGURE6: EFFECT OF COOLING WATER FLOW 
RATE 
 
 
FIGURE7: EFFECT OF COOLING WATER FLOW RATE 
 
 
C. Effects of evaporative temperature at constant tray surface 
temperature. 
 
The data collected so far pointed as the direction to 
investigate a little more detail the effect of the evaporator 
temperature under isothermal tray surface conditions. 
Consequently investigated two different surface tray 
conditions 25°C ,35°C. The raw data is shown in the figure 8. 
Once again we can notice the somewhat exponential increase 
. 
 
FIGURE8:YIELD OF DISTILLED WATER AT 
ISOTHERMAL TRAY CONDITIONS. 
 
 
V. CONCLUSION 
In the  first part of this study  focused on temperature which 
is one of the most critical variables that govern production 
rate. Effects of temperature on yield were found to follow the 
exponential type of variation. Analysis of the data showed 
that the output of distilled water increases exponentially with 
increasing temperature of the evaporator as shown in Figure 
10 below. In this proposed model of solar desalination used 
only 3 layers of aluminium plates at an optimum angle of 14 
degree. The first and third layers having the same dimension . 
The experiment was conducted for three days in the month of 
may 2016 at Coimbatore. In the first two days experiment 
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was to evaluate the variation of evaporator temperature with 
the production of distilled water for the whole day .in the last 
day the aim was to determine the effect of cooling water on 
the trays by fixing the evaporator temperature at a definite 
value.  
From the consecutive days of experiment results shows the 
perfect variation of the production of distilled water with the 
evaporative temperature and it is exponential variation. The 
solarmultiple tray desalination apparatus is one possible 
technically and economically viable solution for small scale 
solar desalination for remote areas where brackish water is 
readily available and plentiful. The results of the performance 
trials were consistent with previous results that showed that 
evaporator temperature is a critical process variable that 
drives equipment output 
 
 
VI. References 
[1] A. Diaf, Z. Tigrine, H. Aburideh, D. Tassalit, F. Alaoui, B. 
Abbad, ―Engineering study and equipment design: effects of 
temperature and design variables on yield of a multi-stage 
distillator‖ (2012) .  
[2] A. Diaf, H. Aburideh, Z. Tigrine, D. Tassalit, F. Alaoui, ―Effect 
of temperature on the performance of multi-stage distillation‖ 
(2012).  
[3] A. Diaf, Desalination via new multi-tray distillation. engineering 
study and  
equipment design, (2013)  
[4] A. Diaf, D. Tassalit, H. Aburideh, Z. Tigrine, Water desalination 
using new multiple tray solar distillation — performance evaluation 
(2013)  
[5] G. Yuan, H. Zhang, Mathematical modelling of a closed 
circulation solar desalination unit with humidification–
dehumidification, Desalination (2007).  
[6] B.A. Jubran, M.I. Ahmed, A.F. Ismail, Y.A. Abakar, Numerical 
modelling of a multistage solar still,  
[7] A. Khedim, Rev. Energ. Ren.: 11èmes Journées Internationales 
de Thermique, 2003  
[8] Bachir Bouchekima, A small solar desalination plant for the 
production of drinking water in remote arid areas of southern 
Algeria, Desalination 
 
